The optical transmission and indices of refraction for the cubic isomorph of ZrO 2 stabilized with 12.0-mol % Y 2 0 3 were measured at various temperatures and for a range of wavelengths from 0.36 to 5.1 ,um. Index data to ±5 X 10-5 were fitted to a three-term Sellmeier equation. The value of ND = 2.15847. The dispersion NG -NB = 0.06044, while that for NC -NF = 0.03455. The temperature coefficient of the refractive index between 20 and 130°C varies from 1.6 X 10-5 /K for 0.36-,m radiation to 0.62 X 10-5 /K for 1.6-,um radiation.
diation.

I. Introduction
Several crystalline forms of zirconia are known. The stable monoclinic form is found in nature as the mineral baddeleyite,-3 while at elevated temperatures there are unstable tetragonal, 4 hexagonal, 5 6 and cubic 7 polymorphs. The cubic form can also be stabilized at room temperature with MgO,8 CaO, 9 or Y 2 0310 It has also been observed in nature as a microcrystalline component of metamict zircon, 6 although the mineral has not been given a special name. Man-made stabilized cubic zirconia is being produced in the U.S.A. 1 ' 1 2 and in Because of its large refractive index and resistance to abrasion, the material could prove useful for refractometer prisms for high-index materials.
II. Experimental
Our sample was made by J. F. Wenckus of the Ceres Corp. by the skull-melting process 1 ll 1 2 15 and is typical of material used in the gem trade as a diamond substitute.1 2 A prism with faces 11-mm square was cut from a single crystal with an apex angle of -24° and polished flat to less than one wavelength of visible (NaD) light by conventional techniques. A plane-parallel section 0.172 cm thick was also cut from the same crystal and polished for transmission measurements. Analysis Y 2 0 3 , which was present at the level of 12.0 mol %.
The transparency of the material was measured on standard spectrophotometers covering either the UVvisible range or the infrared range. The refractive indices at seventy wavelengths between 0.36 and 5.0 gum were measured by determining the angle of deviation for each wavelength through the prism. The apparatus has been described elsewhere.1 6 It uses an autocollimation method, with the rear surface of the prism coated with a reflecting aluminum layer in a Littrowtype spectrometer of 25-cm focal length. The prism is rotated under computer control, with angles measured by means of a 20-bit digital shaft encoder on which the prism table is mounted. The computer program drives the prism to a series of angle settings and records the intensity of radiation passing the exit slit together with the prism temperature for each angle. The angles for maximum or minimum intensity corresponding to the standard emission or absorption lines are then converted to refractive index using Snell's law, which relates index to the angle of incidence on the prism face, and the prism apex angle. Wavelengths are selected from emission lines of spectral lamps (Hg, Cd, Cs, He, and Na), from well-known absorption lines' 7 (H 2 O, C0 2 , polystyrene), or from narrow passband optical filters. The temperature coefficient of the refractive index is measured in a separate set of experiments by enclosing the prism in a heated jacket and measuring the rotations for various standard emission lines at elevated temperatures in the same manner as for room temperature. The slope of the index vs temperature plot gives the temperature coefficient of index. Figure 1 shows that there is essentially no absorption in cubic zirconia from 0.4 ,um at the edge of the ultraviolet to 5 ,um in the infrared. Outside that range there is strong electronic absorption in the UV and strong lattice vibrational absorption in the infrared. A correction to the apparent absorption for the 0.172-cm thick samples was made for reflection losses from the two surfaces of the plate according to the simplified relation at = logio I -2 loglo where a is the absorptivity cm-', t is the sample thickness in cm, Io is the incident radiation intensity, I is the intensity of radiation passing through the sample, and n is the index of refraction at the relevant wavelengths.
III. Results and Discussion
The refractive-index results are presented in Table   I and in Fig. 2 . The wavelength, the index at 250C, and the source of the standard wavelength are given in the first three columns of Table I . We found it convenient to measure the prism temperature during the index measurement and correct the observed index to 25 0 C using the temperature coefficient of index at the relevant wavelength determined in the manner described earlier.
The index values at 25°C were fitted to a three-term Sellmeier equation' 8 by a nonlinear least-squares fitting program using the relation
The constants Ai and Li are given in Table II , and X is the wavelength for which the index is n. Calculated values from this formula are also given for each wavelength in Table I, and the residuals between calculated and measured values are given in the last column of the We believe that the indices are accurate to d5 X 0-5.
The curves in Fig. 2 show the index of refraction decreasing rapidly with wavelength in the UV and visible regions near the absorption edge, and a slower decrease with wavelength in the infrared. The shape is typical of most transparent solids, but the value of the index of refraction is quite large, ND = 2.15847 (at A = 0.5893 jim); almost that of diamond,' 9 ND = 2.4175. The dispersion of cubic zirconia is even larger than that of diamond,' 9 as NC-NF = 0.03455 for zirconia, where In Fig. 3 the results for measurement of the refractive index at various temperatures between 20 and 1200C are shown for a typical mercury line = 0.4358 jAm. The index increases linearly with temperature within the accuracy of the measurement, and the slope of the curve was 1.14 X 10-5/K. This and similarly determined values for thirteen other wavelengths between 0.36 and 1.69 Aim are shown in Fig. 4 , where it is clear that the temperature coefficients are relatively constant in the infrared (between 0.62 X 10-5/K at 1.69 jim and 0.72 X 10-/K at 0.8 jum). In contrast, a sharp increase in the coefficients is observed at shorter wavelengths in the visible and near UV.
Any change of index with temperature is mainly determined by the balance of two opposing mechanisms.
2 0
In the one mechanism tending toward a negative coefficient, increasing temperature produces a decrease in density and, therefore, a decrease in refractive index.
In the other mechanism tending toward a positive coefficient, increasing temperature shifts the absorption edge (bandgap) of the material toward longer wavelength, producing an increase in refractive index. The latter mechanism is greater at shorter wavelengths closer to the absorption edge and explains the experimentally observed steeper rise in coefficient shown in 
IV. Summary
The indices of refraction for yttria stabilized cubic zirconia were measured at seventy wavelengths in the region of transparency between 0.36 m in the UV and 5.0 jAm in the infrared. The index data were fitted to a three-term Sellmeier equation useful for interpolation at any wavelength. Temperature coefficients of refractive index were measured for fourteen wavelengths between 0.36 and 1.69 jim, and the measured values were used to correct all index data to 25 0 C even though measurements were made at variable room temperatures. The index for sodium light was ND = 2.15847, and the dispersion was NC -NF = 0.03455 (NG -NB = 0.06044).
We acknowledge with gratitude the contribution of a crystal specimen by J. F. Wenckus, optical transmission measurements by B. E. Prescott, emission spectrographic analyses by D. L. Nash, and assistance with apparatus by J. W. Fleming, Jr., and S. S. DeBala. will find this chapter a most up-to-date and useful review. Since many researchers are considering adoption of optical multichannel analyzer (OMA) systems to replace photomultipliers, Chap. 3 comes as a timely and useful review of this newly available detection method in optical spectroscopy. This chapter describes the principles of OMA operation as well as the required characteristics of a spectrometer to be used with OMA and several unique uses for OMAs. The last chapter presents a concise review of several four-wave mixing phenomena related to Raman scattering. The basic principles involved in such nonlinear spectroscopic techniques as CARS, RIKES, and HRS are outlined in a unified way, and several experimental applications of these phenomena in solids are presented. This is a useful chapter for the reader new to the field who is trying to sort out the relationship among many techniques designated by acronyms.
Light scattering is still a rapidly expanding field in which current information is only in a fragmented form in journals. Therefore, this book serves a useful purpose by making the latest information available in a systematic and ordered fashion. We can all look forward to publication of future volumes of this series. The book is divided into four parts containing a total of twentythree chapters; an epilogue and author and subject indices complete the volume. A first glimpse in the book convinces anyone that it is a special contribution to the bibliography of catastrophe theory.
The content of the first two parts may be considered independent from the rest of the book in that these parts may constitute an integral form of a book relating to elementary catastrophe theory and its applications. This fact does not mean that the last two parts are not useful. On the contrary, the organization of the book makes it useful not only to those who are interested in learning what is elementary catastrophe theory and where it can be applied, but also to those inquisitive ones who want to learn further details of catastrophe theory itself.
In fact, the first part of the book contains the mathematics of elementary catastrophe theory at an elementary level thus proving that elementary catastrophe theory is an extension of elementary differential calculus, a knowledge of which is the only prerequisite for understanding this part. If one considers the jargon used in all previous literature on catastrophe theory which is based on differential topology, he will understand the contribution of the author to a large audience of applied scientists who are not familiar with this branch of mathematics.
The fourth part could take the place of the second, since it contains the mathematics of elementary catastrophe theory in somewhat more detail by stating Thom's theorem (without proof) as well as some new mathematical terminology necessary for a thorough study by the demanding reader.
The second part contains applications of elementary catastrophe theory to several fields of science, which are presented in an explicit and clear way. Finally the purpose of the third part is to show the possibilities of extending elementary catastrophe theory and its seven elementary catastrophes, as they have been described by Thom, to more complicated functions-a very interesting subject to mathematical physicists.
The contents of the book may be described in some detail as follows:
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